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1. Name of Property 
hlstorlc name Reber Radio Telescope 
other nameslsite number 

3. Classification 

2. Location 

Ownership of Property Category of Property Number of Rssourcaa withln Property 
1 private 
0 - public-local 

not for publication street & number National Radio Astronomy Observatory 

U public-State 
public-Federal 

- 

- .  

0 building$) a district 
site - 

city, town Green Bank 

structure 
object 

- vicinlty 

Name of related multiple property listing: 

state West Virginia code WV county ~ocahontas code 075 zip cod@ 24944 

. - 
Contributing Noncentrlbutlng 

buildlng8 
rlhr 

1 structure8 
objects 

1 Total 
Number of contributing resources pnviou8ly 
listed in the National Reglster 1, 

- 

4. StatelFederal Agency Certification 

As the designated authority under the National Historic Preservation Act of 1866, as amended, I hereby certify that this 
nomination q request for determination of eligibility meets the docurnentatlon standards for registering properties in the 

Natlonal Reglster of Historic Places and meets the procedural and profeaslonal requirements set forth In 38 CFR Part 80. 
in my oplnlon, the property meets n d o e s  not meet the Natlonal Reglster criteria. See contlnurtlon ahnt. 

Signature of certltylng off lclal Date 

- -  

1 State o=deral apency and bureau I 

In my oplnlon, the property meets a d o e s  not meet the Natlonal Register crlteria. See contlnuatlon aheet. 

I Signature of commenting or other offlclal Date 

I State or Federal apency and bureau 

5. National Park Sewlce Certltlcatlon 
I, hereby, certify that this property is: 

entered in the National Reglster. 
See continuation sheet. 

determined eligible for the National 
Register. See continuation sheet. 

ndetermined not eligible for the 
National Register. 

removed from the National Reglster. 
other, (explain:) 

Signature of the Keeper Date of Aotlon 



- - - - - - - - - - 

Historic Functions (enter categories from instructions) Current Functions (enter categories from instructions) 
Research F a c u v  . . 

7. Description 
Architectural Classification Materials (enter categories from instructions) 
(enter categories from instructions) 

foundation 
N/A 

concrete 
walls N/A 

roof N/A 
other iron. wood. s t ee1  

Describe present and historic physical appearance. 

The Reber Radio Telescope was designed and bui l t  by Grote Reber in  1937 for  
h i s  persmal use in conducting research in  the newly emerging f ie ld  of radio 
astrmany. The original location of the telescope was in  the backyard of 
h i s  house a t  212 West Seninary Road, i n  Wheaton, I l l inois .  Grote Reber's 
house is no longer extant. The ent i re  block of 200 West Seninary Road, in  
Wheaton, I l l inois ,  was demolished during the 1950s t o  construct a public 
park . 
The telescope was originally a 31 foot 5-inch transit-mounted parabolic radio 
telescope reflector  made fran 72 wooden radial  raf ters ,  covered with skin of 
26 gauge point iron ( f o u l  lengthr 20 fee t ) ,  and 2 elevated arches positioned 
on railroad wheels t o  permit &ages in  elevation angles. The telescope took 
about 4 months t o  build and weighed about 2 tons when cmpleted. 

Reber used the telescope fran 1937 t o  1948 when he sold it t o  the National 
Bureau of Standards which moved it t o  an observing s i t e  i n  Sterling, Virginia. 
After the telescope was mwed t o  Sterling, the National Bureau of Standards 
mounted the ent ire  instrument on a turntable thus changing the original 
t r ans i t  design t o  an altazimuth design. 

In 1952 the telescope was disassembled and shipped t o  another observing s i t e  in 
Boulder, Colorado. Finally, in 1957, i t  was acquired by the National Radio 
Astrmany Observatory, in  Green Bank, West Virginia, where in  1959-60 it was 
reassembled under Grote Reber's personal supervision. Sane wooden parts were 
found deteriorated and replaced during th i s  process. The telescope n m  
stands on its 1948 turntable t o  the l e f t  of the entrance road of the Natimal 
Radio Astrmany Observatory, in Green Bank, West Virginia, in  proximity t o  the 
K a r l  Guthe Jansky Replica Antenna and the Ewen-Purcell Antenna. 

With the exceptim of the change of mounting £ran the t rans i t  design t o  the 
altazimuth design and the replacement of sane deteriorated wooden support 
members, the telescope retains i ts  integrity fran the period of i ts  f i r s t  use 
by Grote Reber i n  1937-48. The telescope is i n  good condition and can be 
used for  radio astronany i f  needed. . 

In 1972 the telescope was l i s ted  on the National Register of Historic Places 
by the An t iq~~ i t i e s  Cannission of the State of West ~ i r ~ i n i a . '  

See continuation sheet 



- 
8. Statement of Significance 
Certifying official has considered the significance of this property in relation to other properties: 

nationally statewide locally 

Applicable National Register Criteria A 6 C D NHL Criteria 1 ,2,4 

Criteria Considerations (Exceptions) 

Areas of Significance (enter categories from instructions) Period of Significance Significant Dates 
National Register: Invention, Science 1937-1948 

National Historic Landmark: Science, 
hpsical Science: Facet, 

Astronomy Cultural Affiliation 

Significant Person Architect/BuiMer 
Grote Reber Grote Reber 

.-- - 

State significance of property, and justify criteria, criteria considerations, and areas and periods of significance noted above. 

The Reber Radio Telescope was the f i r s t  parabolic antenna specifically 
designed and bui l t  t o  do resear& in the newly emerging f i e ld  of radio 
astronany. The telescope was designed and bui l t  by Grote Reber, an amateur 
astronaner and electronics expert from Wheaton, I l l inois ,  who fran 1937 un t i l  
a f t e r  World War 11, was th.e world's only active radio astrmaner. The telescope 
design is the forerunner of the majority of present day radio telescopes. 

Historv 

Until the 20th century, astrmaners were limited t o  what they could see or 
photograph in the visible spectrum of light--a relatively narrow band of 
wavelengths. This a l l  changed i n  1932, when Karl Jansky, a radio engineer 
a t  Bell Laboratories i n  Holmdel, New Jersey, was the f i r s t  t o  establish tha t  
radiation a t  radio wavelengths was reaching the earth frcm in ters te l lar  
space. 2 

Jansky joined Bell Laboratories in Holmdel, New Jersey, in  1928 and began 
studying s t a t i c  and other noises affecting Bell Systan transoceanic radio- 
telephone circuits.  In 1929 he designed and bui l t  a 14.6 meter-rotatable, 
directional antenna system t o  study radio noise. 'ho years l a t e r  he was able 
t o  classify the noise in to  three types1 that  due t o  local thunderstorms; that  
due t o  distant thunderstorms; and a steady hiss  of s t a t i c ,  the origin of which 
was not k n m .  

This unknawn s t a t i c  fascinated Jansky because its source could n o t b e  traced t o  
any locat im on the earth or in  the solar system. He made an extensive 
study of the noise in  1932, finding that  it varied not every 24 hours 
but every 23 hours and 56 minutes. This is the period of the earth 's  
sidereal day, a day defined by the earth 's  rotation relat ive t o  the s t a r s ,  
not the sun. Therefore the source of the noise was outside of the solar 
system and fixed i n  space. After discussing th i s  information with an astronaner, 
Jansky concluded that  the s t a t i c  was caning £ran the center of our galaxy, 
the Milky Way. [7 see continuation rhea 
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Previous documentation on file (NPS): 

preliminary determination of individual listing (30 CFR 87) 
ha8 been requested 
previously liated in the National Register 
prevlourly determined eligible by the National Regirter 
daaignated a National Historic Landmark 
recorded by Hlstoric Amerlcan Bulldings 
Survey # - -  - 

recorded by Hiatoric ~ rne ican  ~ng inoer in~ 

Primary location of additional data: 
State hiatoric pnaelvation off ice 
Other Statr agency 
F ~ d m l  agrnoy 
~ o c a ~  government 
Unlveralty 
Other 

Specify npository: 
Record # 

1 0. Qmographical Data 
Acreageofproperty less than 1 acre 

UTM References 
A h d  141215141010101 

Zone Easting Northing Zone Easting , 

B W  w u 
Northing 

c m  u u D W  u u 
See contlnuation sheet 

Verbal Boundary Description 

The boundary follows the outside perimeter of the telescope turntable. 

0 See continuation sheet 

Boundary Justification 

The boundary includes only the land upon which the telescope is sited, the 
sole historic resource. 

See continuation sheet 
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Jansky published his findings i n  s c i e n t i f i c  j mmals, and, on May 5 ,  1933, 
The New York Times carried h i s  discovery on the front page. Jansky' s dis- 
carery ot  the existence of in t e r s t e l l a r  radio waves with h i s  antenna liberated 
astronomers fran the confines of optical astroncmy and opened up the radio 
portion of the electranagnetic spectrum fo r  productive research. The longer 
radio waves could penetrate not only the ear th ' s  atmosphere, but a l so  c l a d s  
of in t e r s t e l l a r  dust t ha t  previmsly had obscured large sections of space. 
When Jansky was not a l lmed  t o  continue with basic research i n t o  the f i e ld  of 
radio astronany by Bell  Laboratories, another pioneer, Grote Keber, continued 
h i s  work. 

Grote Reber read Jansky's papers and was one of the f i r s t  s c i en t i s t s  t o  
appreciate the significance of Jansky's discovery. To quote h i s  m words: 

In  my estimation it was obvious that  Jansky had made a fundamental and 
vew important discovery. Furthermore, he had exploited i t  t o  the l i m i t  
of h i s  equipment f a c i l i t i e s .  I f  greater progress were t o  be made it 
would be necessary t o  construct new and different equipment especially 
designed t o  measure the cosmic s t a t i c .  3 

R.eberl s decision t o  continue Jansky's work meant that  he wou1.d have t o  design 
and build th.e world's f i r s t  radio telescope. Since no one had ever done 
t h i s  before, Reber was  on h i s  cwn. After studying the problem, he decided 
t o  construct a large parabolic re f lec tor  with the intention of observing a t  a 
very short  wavelength, abcut 10 cm. He realized tha t  a parabolic ref lector  
would have the  advantage of providing a narrow symmetrical beam and would a l so  
enable the wavelength t o  be al tered simply by changing the receptor at  the 
focus. In  the  choice of qerat ine,  wavelength Reber was guided by two considerations: 
he could achieve be t te r  angular resolution and the radiation should be stronger 
a t  shorter wavelengths. 

With these considerations i n  mind, Reber began t o  build the  f i r s t  radio telescope 
speci f i  cal ly  designed for  radio astronani ca l  observations. Since he had 
no outside source of funding t o  build h i s  telescope he had t o  do a l l  of the 
work by hand i n  h i s  om backyard. Reber or iginal ly  preferred a f u l l  steerable 
mounting, but t h i s  was  f a r  too expensive, s o  he decided on a meridian t r a n s i t  
instrument steerable i n  elevaticm only, relying on Farth's  rotat ion t o  scan 
the heavens. While he wanted as large a ref  lector  as  possible, Reber had t o  
balance the cost with h i s  resources and f ina l ly  decided on a sheet metal surface 
of 31-foot diameter, t o  be mounted on a wooden supporting s t ruc ture  fo r  the 
sake of cheapness and ease of construction. The ref lec tor  surface consisted 
of 45 pieces of 26-gauge galvanized iron sheet screwed on 72 rad ia l  wooden 
r a f t e r s  cut t o  parabolic shape. Reber cut,  d r i l l ed  and painted al l  of the 
parts. Except fo r  the part-time assistance of two men on foundations and 
erections,  Reber personally put together the radio telescope piece by piece, 
and canpleted the  en t i r e  job i n  four months fran June t o  September 1937. 
The f ina l  telescope cost Reber $4,000. 
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During the decade af ter  1937 Reber, using his  telescope, worked practically 
alone in the f ie ld  of radio astronany. By 1940 he confirmed Jansky's conclusion 
that the Milky Way is a source of radio radiation, and in  1944 he published 
in the ~strophysibal  Journal the f i r s t  contour maps of radio brightness of 
the ~ i l k y  Way as it appears a t  a wavelength of 1.87 meters. He discovered 
discrete sources of radio emission in the galactic center, Cygnus, and Cassiopeia, 
as well as radio waves fran the sun. Frm 1937 un t i l  a f te r  World War I1 
Reber was the world's only active radio astronaner. 

Reber' s Radio Telescope stands today as a monument t o  Grote Reber, a pioneer in 
the f ie ld  of radio astronany. With the construction of h is  telescope, Reber 
demonstrated h i s  persistence in overcaning technical d i f f icul t ies  and h i s  
determination t o  do pioneering work in the f ie ld  of radio astronany. Grote 
Reber' s work fran 1937 t o  1948, using the radio telescope he personally 
designed and buil,t, demonstrated the importance of Jansky's discovery, and 
forever changed the science of astronany . 
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Footnotes 

1. The descriptive material  f o r  this s e c t i m  was taken £ran the  fo l lming  
sources r 

Wallace R. Oref, "National Register of Histor ic  Places Inventory-Nanination 
Fom--Reber Radio Telescqe  ." (Green Bank, West Virginia: National Radi o 
As tronany Observatory, 1972) . 
Histor ical  Radio Telescopes a t  the National Radio Astronany Observatory i n  
Green Bank, West Virginia (Green Rank, West Virginia: Associated Universities , 
Inc., no date). 

J .S. Hey, The Evolution of Radio Astronany (New Yorki Neale Watson Academic 
P~~b l i ca t ions ,  Inc., 1973), pp. 8-15. 

2. The material f o r  the statement of significance was taken frcm the fo l lming 
sources 1. 

George A. Abell, The Exploration of the Universe (4th ed.; New York: 
Saunders College Publ-ishing, 1982) , pp. 220-224. 

Hey, z. c i t .  

John Kraus, "The F i r s t  50 Years of Radio Astronany, Part  l r  Karl Jansky 
and H i s  Discovery of Radio Waves fran Our Galaxy," Cosmic Search, Fa l l  1981, 
pp. 8-12. 

Oref, 9. c i t .  

3 .  Hey, E. - c i t . ,  p. 9. 
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